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Introduction
[bookmark: _Hlk53783455][bookmark: _Hlk53780111]During RAN1 #107-e meeting, RAN1 made the following agreements for enhanced DCI-based power saving adaptation for connected mode UE [1]:
Agreement
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , one of the following is supported
· Alt a: 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A (stay in current SSSG)
· [‘11’ is reserved]
· If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1 (stay in current SSSG)
· ‘11’ is Beh 1A for duration T2 (stay in current SSSG)
· Note: for  ‘00’ and ‘01’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· Note: By a single DCI indication, a UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping.
· FFS SSSG switching timer behavior, and timer value related to the value of T1/T2 

Agreement
If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
· resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· Alt 2b: for the Type3-PDCCH CSS set or the USS set
· Alt 2c: with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
· otherwise, decrease the timer value by one after each slot.
· FFS: When the timer expires in a slot

In this contribution, we discuss remaining issues [2], 1) application delay for SSSG switching and PDCCH skipping and 2) interaction between timer-based search space set group (SSSG) switching and PDCCH skipping. 
Discussion
Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping, the earliest time that a UE can apply PDCCH skipping on a serving cell is the first slot after the last OFDM symbol of the detected PDCCH transmission. If the UE is configured with cross-slot scheduling adaptation, the UE may be able to apply PDCCH skipping on the serving cell at the first slot that is a PDCCH processing delay Zµ (in Table 5.3.1-1 of TS38.214 for K0,min/K2,min indication) after the last OFDM symbol of the detected PDCCH transmission. 
Proposal 1: An application delay for PDCCH skipping can be zero, or a PDCCH processing delay Zµ in Table 5.3.1-1 of TS 38.214 if cross-slot scheduling adaptation configured. 
Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching, a UE can apply a switched SSSG on a serving cell at the first slot that is at least Pswitch symbols after the last symbol of the detected PDCCH, where Pswitch is an application delay specified in Table 10.4-1 of TS38.213. If the UE is configured with cross-slot scheduling adaptation, the UE may be able to apply the switched SSSG on the serving cell at the first slot that is the maximum of PDCCH processing delay Zµ (in Table 5.3.1-1 of TS38.214 for K0,min/K2,min indication) and the Pswitch symbols after the last OFDM symbol of the detected PDCCH transmission.
Proposal 2: An application delay for SSSG switching can be Pswitch in Table 10.4-1 of TS38.213, or the maximum of a PDCCH processing delay Zµ in Table 5.3.1-1 of TS 38.214 and Pswitch if cross-slot scheduling adaptation configured. 
When a UE receives an indication of PDCCH skipping in scheduling DCI (e.g. DCI format 1-1/1-2/0-1/0-2), the UE may have to delay initiating PDCCH skipping or should not apply PDCCH skipping for some time due to on-going transport block (TB) transmissions and/or receptions. For example, if a retransmission related timer (e.g. drx-RetransmissionTimerDL or drx-RetransmissionTimerUL) for any HARQ-ACK process is started or has been started and is running, the UE may have to monitor PDCCH until the retransmission related timer expires. That is, upon detecting a DCI format indicating PDCCH skipping, the UE monitors PDCCH (i.e. does not apply PDCCH skipping) in configured UE-specific search spaces and Type-3 common search spaces, 
· for DL DCI format(s), if drx-RetransmissionTimerDL is running, and
· for UL DCI format(s), if drx-RetransmissionTimerUL is running.
Proposal 3: Upon detecting a DCI format indicating PDCCH skipping, UE does not apply PDCCH skipping in UE-specific search spaces and Type-3 common search spaces, 
· for DL DCI format(s), if drx-RetransmissionTimerDL is running, and
· for UL DCI format(s), if drx-RetransmissionTimerUL is running.

If a PDCCH skipping duration larger than an initial value of a search space switch timer is indicated to a UE, the search space switch timer may expire while the UE being in the PDCCH skipping duration. When the search space switch timer expires in a slot, 
· if the slot is in an indicated PDCCH skipping duration, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 after the indicated PDCCH skipping duration ends;
· otherwise, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 at the beginning of the first slot that is at least Pswitch symbols after the slot, where Pswitch is an application delay specified in Table 10.4-1 in TS38.213. 
Proposal 4: If a search space switch timer expires in a slot that is in an indicated PDCCH skipping duration, UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 after the indicated PDCCH skipping duration ends.
Conclusion
In summary, we observe and propose the followings for Rel-17 NR UE power saving enhancement for connected mode UEs:
Proposal 1: An application delay for PDCCH skipping can be zero, or a PDCCH processing delay Zµ in Table 5.3.1-1 of TS 38.214 if cross-slot scheduling adaptation configured. 
Proposal 2: An application delay for SSSG switching can be Pswitch in Table 10.4-1 of TS38.213, or the maximum of a PDCCH processing delay Zµ in Table 5.3.1-1 of TS 38.214 and Pswitch if cross-slot scheduling adaptation configured. 
Proposal 3: Upon detecting a DCI format indicating PDCCH skipping, UE monitors PDCCH (does not apply PDCCH skipping) in UE-specific search spaces and Type-3 common search spaces, 
· for DL DCI format(s), if drx-RetransmissionTimerDL is running, and
· for UL DCI format(s), if drx-RetransmissionTimerUL is running.
Proposal 4: If a search space switch timer expires in a slot that is in an indicated PDCCH skipping duration, UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 after the indicated PDCCH skipping duration ends.
Text proposal for TS 38.213 is shown below:
-------------------------- Start of Text Proposal for TS 38.213 ----------------------------------------------------------------
[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189][bookmark: _Toc45699217][bookmark: _Toc92093863]10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
-	decrements the timer after a slot of an active DL BWP of the serving cell when the UE does not detect a DCI format in a PDCCH reception in the slot for TBDType3-PDCCH CSS sets or USS sets with group index 1 or 2
[bookmark: _Hlk92394009]-	resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot for TBDType3-PDCCH CSS sets or USS sets with group index 1 or 2
When the timer expires in a slot, the UE monitors PDCCH on the serving cell according to search space sets with group index 0.
· if the slot is in an indicated PDCCH skipping duration, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 after the indicated PDCCH skipping duration ends;
· otherwise, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0 at the beginning of the first slot that is at least  symbols after the slot. 
*** Unchanged text is omitted ***
-------------------------- End of Text Proposal for TS 38.213 -------------------------------------------------------------
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